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NEP TECHNOLOGY - FY 92 MILESTONES 

(NASA LERC) 


THRUSTERS 

o ESTABLISH 100 H TEST CAPABILITY FOR 100 KW MPD THRUSTERS 
o DEMO LIGHTWEIGHT 20-KW KRYPTON ION THRUSTER 

o OPTIMIZE THE DESIGN OF LOW MASS POWER PROCESSOR TRANSFORMERS 


NEP FACILITIES 

o COMPLETE EPOS TANK 5 CRYOPUMP UPGRADE 


Presented by: Jim Sovey 

NASA Lewis Research Cenlm 


AID SPACE PROPULSION TECHNOLOGY DIVISION N/\SA 

<MI«. ■ Wm L*wW FImomHi Coni* 

AiHMHCf ttCUMCIOGV &mCtCHAI{ 


NEP TECHNOLOGY - FY92 RESOURCES 

(NASA LERC) 


THRUSTERS 

o $ 1 29K, MPD THRUSTER TECHNOLOGY 
o $1 8K, TANK 5 CONSUMABLES 
o $23K, ION OPTICS 

o $30K, WITH $35K (BASE R&T) FOR PPU MAGNETICS, UNIVERSITY OF WISCONSIN 


NEP FACILITIES 

0 $40K, TANK 5 CRYOPUMP UPGRADE 
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NEP - ION THRUSTER TECHNOLOGY 

(NASA LERC) 


ACCOMPLISHMENTS THRUSTER 

o PERFORMANCE OF VIBRATION WORTHY 50-CM DIAMETER THRUSTER 
DESIGN COMPARABLE TO SOA DESIGNS 

o LIGHTWEIGHT 30-CM THRUSTER ASSEMBLED UNDER BASE R&T PROGRAM 

o 16 PAIRS OF DISHED ACCELERATOR GRIDS ARE NOW BEING FABRICATED 

TESTING SCHEDULED FOR FEBRUARY 1993. 

POWER PROCESSOR 

o ANALYSIS OF FULL-BRIDGE, LOW VOLTAGE DC/DC CONVERTER COMPLETE 
o DETAILED ANALYSIS, TRADE-OFFS, AND DESIGN OF TRANSFORMERS COMPLETE 
o FOLLOW-ON WILL PROVIDE CONVERTER HARDWARE 
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50 CM DIAMETER ION THRUSTER 
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CM DIAMETER ION THRUSTER PERFORMANCE 

1 VIBRATION WORTHY CONICAL DIACHARGE 1 
CHAMBER DESIGN HAS PERTOHMANCE 
COMPARABLE TO SOA CYLINDRICAL DfcS>iunj 


to- 

CONICAL 
DISCHARGE 
0 0 . CHAMBER 


CYLINDRICAL DISCHARGE CHAMBERS 
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3 XENON 


lsp a 3340 S 


6.8 kW 
XENON 
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13.5 kW 
XENON 
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19 kW 
ARGON 
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lsp = 3470 s 

l$p * 5000 s 

lsp a 9200 s 
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LERC/JPL COORDINATED ION PROPULSION PROGRAM 
SUPPORTED UNDER BASE R&T STARTING FY93 


LERC/JPL COORDINATED ION PROPULSION TECHNOLOGY PROGRAM 


1 THRUSTER DEVELOPMENT 
0 LIGHTWEIGHT 30 CM 
o POWER CONSOLE DEL 
O SEG. THR. SYS. OVAL, 
o 5 KW SEG. THRUSTER 

0 LIGHTWEIGHT 50 CM 
o 00 WHS ELECT THR. 

FOR SEP OR NEP 

l CATHOOE DEVELOPMENT 
0 PROTOCOLS 
o DiAGNOSTICS/MOOELS| 

3. OHIO DEVELOPMENT 
0 CARBON-CARRON 
o 30 » 50 CM MOLY 
0 DOWNSELECT 
0 LASER DIAGNOSTICS 
0 CHARGE EXCH STUDY 

4 POWER PROCESSOR 
0 COMPONENT TECH. 

0 SIMPLIFIED PPU 
0 PACKAGED PPU 

5. DO FEED SYSTEM LIFE 

0. DIAGNOSTICS 

o THRUST STANO 
o BCAMDIAGNOSHCS 
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space propulsion technology division 
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NEP - MPD THRUSTER TECHNOLOGY 

FY 92 Milestone: Establish 100 hr test capability at 100 kW 


Background: 

• Base Technology Program supported extensive testing of 

- argon MPD thrusters to 240 kW 

- hydrogen thrusters to 1 00 kW 

• Extensive performance data base established 



Applied-Field MPD thruster schematic 

Anode and cathode lengths of 7.6 cm. Cathode radus -0.64 cm, anode 
mdl of 2.54, 3.61, and 5 1 cm Thn*t eidt plane wa» even with aolenotd 
extl plane 
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High Power Electric Propulsion ' 

MPD Thruster Technology 

.- i.- ! .U J J t' f f : i fi i} '/ 'iff ' * j * - f ' ’ ‘ - S r ; ^ <' < ^ 
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iW&yfek Major cause of cathode erosion eliminated 
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Applied-Field MPD Thruster 
Geometry/Operation Point Selection 

Cathode 

- Testing showed hollow cathode temperature was - 1000 K below rod 
cathode 

Boron Nitride Backplate 

- Increasing cathode-to-backplate separation improved insulator life 

Anode 

- 5.1 cm radius, 15 cm long anode to reduce power density 

Operating point 

60 kW: 1400 amps, 47 volts 
0.1 4 g/s argon 
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